Application of solid-phase extraction on anion-exchange cartridges to quantify 5'-nucleotidase activity.
The enzyme 5'-nucleotidase (5'-ribonucleotide phosphohydrolase, EC 3.1.3.5) catalyzes a critical reaction in intermediary metabolism, the phosphohydrolysis of nucleoside 5'-monophosphates to their corresponding nucleosides. We have evaluated solid-phase extraction on pre-packed anion-exchange cartridges as a chromatographic technique with which 5'-nucleotidase activity may be detected and quantified. Chromatographic conditions were established whereby substrate nucleotide was rapidly and completely separated from its corresponding nucleoside by solid-phase extraction. Both analytes were recovered quantitatively, without loss or degradation. This chromatographic system was integrated into a discontinuous radiochemical assay for 5'-nucleotidase which enabled both substrate utilization and product formation to be assessed simultaneously. Enzyme reaction samples could be analyzed directly for 5'-nucleotidase activity without any pre-chromatography preparation. The high capacity of the solid-phase cartridges and the inability of 5'-nucleotidase to enter the packing bed during analyte elution facilitated termination of the enzyme reaction by applying the entire reaction mixture to the cartridge. Loaded cartridges could then be stored at 4 degrees C prior to chromatography and subsequently batch-eluted. The excellent resolution between substrate and product in solid-phase extraction and the sensitivity of radioisotopic counting enabled detection/quantification of low tissue levels of 5'-nucleotidase in conjunction with ancillary assays for secondary enzyme reactions with the potential to elicit the artifactual loss of 5'-nucleotidase substrate/product when crude biological preparations are examined for 5'-nucleotidase activity. Our results demonstrate that solid-phase extraction on anion-exchange cartridges with elution solvents of appropriate pH offers several unique advantages for 5'-nucleotidase determination.